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CLAIMS 

L A method for separating iom in a mobility anafyzerh^ inlet and an outlet said 
method comprising the followig steps: 

a. introducing a stream of ions of into an analyzing region through said inlet; 

b. introducing laminar sheath gas flow into said mobility analyzer upstream fibom said 
analy^ng region; 

c . maintaining of said laminar sheath gas flow as substantially laminar in the said 
analyzing region; 

d. providing an electrical field in said analyzing regiob wherein said electrical field is 
generated by dCTients sq>aiated by junctions; 

e. using the said laminar sheath gas flow and the said dectrical field to separate the 
ions by mobility in the said analyzing re^on; 

C collecting said separated ions within a range of dectrical mobilities througjb said 
outlet. 

2. A method according to 1, wh^ein the said inlet and said outlet are on the same dement. 

3. A method according to 1, wherein the voltage difference between said inlet and said outlet 
is zero. 

4. A method according to 1 , wherein the voltage difference between said inlet and said outlet 
is less than the maximum voltage difference between the inlet and any other element. 

5. A method according to 1, wherein an ion stagnation point ^Tdst in the analyzing r^oa 

6. A method according to 1» wherein ions are focused on said outlet. 
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7. A method according to 1, wherein said aiial^^ng region is in a r^onxvhere 
lananar sheath gas flow is accelauting. 

8. A method according to 1, wherein an electrified screen is used to provide the electric field 
in the analyzing region. 

9. A method according to l»wherdn a conducting screen is used to collect ions. 

10. A method according to 1, Therein ions are collected on the axis of the device. 

11. A method according to 1 , wherein the outlet for the ions is on an element which has a 
voltage vMch is rq)ulsive to the ions. 

12. A method according to 1, wherein the inlet for the ions is on the axis of the device. 

13. A method for separating ions in a n^obility analyzer having an inlet and an outlet said 
method comprising the following steps: 

a. introdudng a stream of ions of into an analyzing region through said inlet; 

b. introdudng laminar sheath gas flow into said mobility analyzer upstream firom said 
analyzmg re^on; 

c. maiiTt affling of said lacunar sheath gas flow as substantially laminar in the said 
analyzing region; 

d. providing an electrical field in said analy^ng region v/herein said electrical fidd is 
generated by elements charged to various voltages; 

e. providing auxiliary sheath gas flows; 

£ using the said laminar sheath gas flow said electrical fleld and said auxiliary sheath 
gas flows to separate the ions by mobility m the said analy^g re^on; 

g. collecting the separated ions in said outlet. 
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14. A method according to 13, wherein fhe said inlet and said outlet are on the same element. 

15. Amethodaccordmgto 13, wfa»dn the voltage difiference between said inlet and said 
outlet is zero. 

16. A method according tol3 , wherdn the voltage difference between said inlet and said 
outlet is less than the maximimi voltage difference between any two said elements. 

17. A method according to 13, wherdn ion stagnation points esdst in the analyzing regioa 

18. A method according to 13, wherein ions are focused on said outlet. 

19. A method according to 13 wherein the laminar sheath gas flow is accelerating in the 
analy^g region 

20. A method according to 13, wherein a conducting screen is used to collect ions. 

21. A method according to 13, wherdn ions are collected on the axis of the device. 

22. A method according to 13, wherein the outlet for the ions is on an element which has a 
voltage which is repulsive to the ions. 

23. A method according to 13 wherein the inlet for the ions is on the axis of the device. 

24. A method according to 13 wherdn said elements are separ^jted by junctions. 

25. Amethodfor separating ions in a mobility analyzer having an inlet and an outlet said 
method conqnimig the following steps: 

a. introducing a stream of ions into said anafyziiig region through said inlet; 

b. introducing said laminar sheath gas flow into said mobility analyzer upstream from 
said analyzing region; 

c. maintaining of said laminar sheath gas flow as laminar in the said analyziog region; 
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d. providing an de(^cal field in said analyzmgr^ 
various voltages; 

e. the said laminar sheath gas flow and the said electrical field separate the ions by 
mobilhy inthe said analyzing region; 

£ collecting said separated ions on said outlet, said outlet bdng on the axis of the 
said analyzing re^on. 

26. A method according to 25 wherein said elements are separated by junctions. 

27. A method according to 25 wfa^dui the voltage diffwence between said inlet and said 
outlet is zero. 

28. A method according to 25 ^vi^eim the voltage difference between sai^ 

oullet is less than the ynflTriminn voltage diff^ence between arr^ two said elements. 

29. A method according to 25, wfaerdn ions are focused on said outlet. 

17. A method according to 25 wherein the laminar sheath gas flow is accelerating in the 
analy:ring region. 

30. A method according to 25, wherdn a conducting screen is used to collect ions. 

31. A method according to 25 , wherein the outlet for the ions is on an element which has a 
voltage v^ch is repuldve to the ions. 

32. A method according to 25 wherdn the inlet for the ions is on the axis of the device. 

33 . A method according to 25 wh^ein said elements are separated by junctions. 

34. A method for separating ions in a mobility analyzer having an inlet and an outiet said 
mettiod comprismg the following steps: 

a. introducmg a stream of ions into said analyzing region through said inlet; 
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b. introdudug laminar sheath gas flow mto said motnlity analyzer upstream from said 
anafyzmg region; 

c. maintaining of said laminar sheath gas flow as laminar in the said anal^^zing r^on; 

d. providing an electrical field in said analyzing region by chaining elements to 
various voltages; 

e. uang said lanunar sheath gas flow and the said electrical fid^ 
by mobility in the said analy^ng region; 

£ collecting said separated ions in said outlet, said outlet being iq[>5bream firom said 
inlet. 

35. Amethodfor sq)aratingionsinamobiUly aiialbjrzer inlet and an outlet said 

method compriring the following steps: 

a. . introdudng a stream ofionsofinto an analyzdiig region through said i^ 

b. introducing laminar sheath gas flow into said mobility analyzer upstream from said 
analyzing region; 

C. maintnming nf mid Ifttnifiar sheath gas flow aa substantially lanunar inthesdd 

analyzing region said sheath gas flow having a Reynolds number in excess of 2000 
in said analyzing region; 

d. providing an electrical field in said analyang re^on wherdn said electrical fidd is 
generated; 

e« using the said laminar sheath gas flow and the said electrical fleld to separate the 
ions by mobility in the smd analyzing region; 

£ collecting the sq)arated ions in an outlet wherdn the voltage difference between 
said inlet and said outlet is zero. 
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A method for separating ions in a mobility analyzer having an inlet and an outlet said 
method conqnisiag the following steps: 

a. introducing a stream of ions of into an analyzing region through said inlet; 

b. introdudng laminar sheath gas flow into said mobility analyzer upstream from said 
analyzing region; 

C. mflinfjiming of fiaiH latninar sheath gM flow as substantially Iftminar in the said 

analyzing region; 

d. providing an electrical field in said ana]y23ng region wherein said electrical field is 
gmerated; 

e. using the said laminar sheath gas flow and the said electrical field to separate the 
ions by mobility in the said analyzing r^on; 

£ collecting the separated ions in an outlet wherein the voltage diflbrence between 
said inlet and said outlet is less than the maximum voltage difference between any 
two smd elements. 

A method for separating ions in a mobility analyzer having an inlet and an outlet said 
method comprising the following steps: 

a. introdudng a stream of ions of into an analyzing region through said inlet; 

b. introdudng laminar sheath gas flow into said mobility analyzer upstream from said 
analyzing region; 

c. maintainmg of said laniinar sheath gas flow as substantiaUy laminar in the said 
analyzing region; 

d. providing an electrical field in said analyzing region wherein said electrical field is 
generated; 
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e. using the said laminar shekth gas flow and tiie said electrical field td separate the 
ions by mobility in the said ana^rzing region; 

£ collecting the separated ions in said outlet wherein the said inlet and said outlet are 
on the same element. 

Amethod for separating ions in a mobility analyzer having an inlet and an outlet said 
method comprising the following stq>s: 

a. introducing a stream of ions of into an analy^g region through said inlet; 

b. introducing laminar sheath gas flow into said mobility analyzer upstream firom said 
analyzing region; 

c. maintaining of said laminar sheath gas flow as substantially laminar in the said 
analyzing region; 

. d. providing an electrical field in said analyzing region wherein said electrical field is 
generated by elements charged to various voltages; 

e. usmg the said laminar sheath gas flow and the said electrical field to separate the 

ions by mobility in the said analyzing region said analyzing region containing an ion 
stagnation point; 

£ collecting the separated ions in an outlet wherein the voltage differCTce between 
said inlet and said outlet is less than the maximum voltage difference between said 
inlet and any one of said elements. 
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